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ABSTRACT

Present synthetic method represents the synthesis of 7-hydroxyflavonols in fewer reaction time, with high purity and
good yields. By this one-step synthetic technique various 7-hydroxyflavonols derivatives were prepared. This
improved method shows a high impact in synthetic methodology with compare to previously reported many step, low
yield and longtime reaction methods.

Keywords: 7-Hydroxyflavonols, Synthetic Methodology, Highrigy

INTRODUCTION

Flavonols are a key class of flavonoids having 8rbyyflavone backbone. They are composed of fusehyd (A)
and pyranyl (C) rings, and a phenyl (B) ring atthwith pyranyl (C) ring. Flavonoids are polypheool
compounds, which exist in numerous plants, vegetad$ well as in fruits. Their intake is estimabdut 20-50 mg
per day in the humans which differs as per dietsuared. Flavonoids Shows CYP (P450) activity, arid th
Flavonols class inhibits CYP3A4[1] and CYP2C9[2kgmes, which are responsible for the metabolismirofis in
the human body. This class has displayed signifigdrarmacological and biological activities as exitlant,
anticancer, antimicrobial, anti-inflammatory andniome responses[3—7]. These flavonoids easily forables
chelates with various metals due to presence ofaxytl groups and carbonyl functional groups [8,8Hamany
natural flavonoids like quercetin, luteolin, categkcyaniding are having an o-dihydroxyl groupghe phenyl ring
B which provides another chelating site[10].
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Figure 1. 7-hydroxyflavonol.

Among the flavonoids, flavonols are known for the#sily formation of metal chelates because of ti@ydroxy-
carbonyl functional group[11]. Structural identdton of flavonoids can be easily predicted by ¢henparison of
their Ultraviolet and visible spectra and chelaigth metal shows their characteristic spectraltsfii2-22]. These
metal complexes of flavonoids change their biolag&ffects and antioxidant properties[23,24].

In literature, there are several synthetic methimidsthe synthesis of 7-hydroxyflavonols (Figure but a more
effective synthetic method was established witmglea in the previously reported methods[25], whesults in the
syntheses of various 7-hydroxyflavonol derivativéth high yields, shorter reaction time and easthm isolation.
This modification led to process research and agreknt, which involves no intermediates like chatsy aurones
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and any other side products. There are also varimdifications was done in AFO reaction [26,27]heer they
are not proficient as well. They implicate step® Isynthesis of chalcone and their oxidative cwtian, giving 7-
hydroxyflavonol and aurone. Additionally, these atéans are time consuming with tedious workup ancdher
purification processes for the products. This tgpeeactions gives products between 30-50% [28-32].

Regarding the synthesis of 7-hydroxyflavonol, répdrsynthetic method involved six steps, startirith v2,4-
dihydroxy acetophenone and benzoyl chloride. Thig@ss requires almost 60 h for the completion (B&jure 2).

\(I[( 6 steps
60 h

Figure 2. Literature synthesis of 7-hydroxyflavonol [33]

To obtain 7-hydroxyflavonols in one step, we haseried out reaction in ethanol and sodium hydroxteeflux
temperature for 5h, which was further cyclizeditn at RT with the help of 30 % hydrogen peroxidecordingly,
Ten derivatives of 7-hydroxyflavonol were obtainirdingle step with high yield, by normal extractiof product,
and simple recrystallization method without theuiegment of any purification.

MATERIALSAND METHODS

All the reagents were purchased from Spectrocheldrich and Merck and were utilized as such. Elemlent
analyses were recorded on aEuroVector EA 3000 elhanalyzer. Mass and IR spectra were taken thigh
GCMS-QP 2010 mass spectrometer andFTIR-8400spéctmmeter (Shimadzu), respectivély.and **C NMR
spectra were recorded on a Bruker AVANCE Il (400 Nipectrometer in DMSOed etramethylsilane (TMS) was
used as internal standard and chemical shifts sleven ind ppm.

General procedurefor 7-hydroxyflavonol syntheses

To the solution of 2,4-dihydroxyacetophenone (5 mmo ethanol was added solid sodium hydroxide gdatc
mmol) and stir for half an hour. After homogenowduson, substituted benzaldehyde (5 mmol) was ddaied
refluxed until the color changed to yellow to oran@bout 5 hours). The reaction was cooled t€ @nd sodium
hydroxide (0.5 N, 10 ml) and hydrogen peroxide(3@&84 ml) were added. The reaction mixture wasesti
overnight at room temperature. The reaction wasitoed by TLC and after the completion of thereaatiit was
poured into ice-water and acidified with the dilliteydrochloric acid. Yellow-brown precipitate wakefed and
washed with water several times. The Crude prodast recrystallized with ethanol. Further Purifioatiwas done
with 2-propanol-hexane mixture to give final compds AKC-1 to 10. (Scheme — 1)

/ \ (i) NaOH (Solid), MeOH .
R (i) NaOH (0.5 N), 30% HO,

2,4-dihydroxy Substituted 7-Hydroxyflavonols
Acetophenone  Benzaldehyde AKC-1t010

Where R = 4-Methyl, 4-Nitro, 3-Chloro, 4-Bromo, 3d8no, 4-Fluoro, 3-Methoxy, 4-Cyan
2,4-Dichloro, 2-pyridine

Scheme 1. General Synthetic Procedure of 7-hydroxyflavonols

3,7-dihydr oxy-2-p-tolyl-4H-chromen-4-one AK C-1: Yellow solid (78%), Mp: 198-200C. MS:m/z 269 [M+1];
analytical Calculated for H,0,; C, 71.64; H, 4.51 %; Found C, 71.61; H, 4.42'#6NMR (400 MHz, DMSO-
de) § 2.44 (3H, s, Ch), 6.73~6.81 (2H, d, H-8,6), 7.287.30 (2H, d, J= 7.7 Hz, H-3',5), 7.39.41 (2H, d, J= 6.7
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Hz, H-2",6’), 7.60~7.62 (1H, d, J= 6.9 Hz, H-5), 9.45 (1H, s, OH-3)1 &85 (1H, s, OH-7)*C-NMR (400 MHz,
DMSO-d) §169.0, 157.6, 155.9, 149.3,145.7, 137.4, 132.1,11228.9, 124.7, 124.1, 123.2,123.1, 120.4,118.2,
97.4,55.6, 44.6, 15.8.

3,7-dihydr oxy-2-(4-nitr ophenyl)-4H-chr omen-4-one AK C-2: Yellow solid (64%), Mp: 209-211C. MS:m/z 290
[M+1]"; analytical Calculated for {gHsClO,: C, 62.41; H, 3.14 %; Cl, 12.28; Found C, 62.39325; Cl, 12.22 %.
'H-NMR (400 MHz, DMSO-¢) 6.51 (1H, s, H-8), 6.61 (1H, d, J= 8.4 Hz, H-BB7 (1H, t, H-3"), 7.42 (1H, d, J =
7.6 Hz, H-4"), 7.46 (1H, d, J = 7.6 Hz, H-2’), 764.66 (2H, d, H-5,6’), 9.51 (1H, s, OH-3) and 9.7#( s, OH-7).
%C-NMR (400 MHz, DMSO-¢) $172.2, 161.5, 157.5, 146.9, 146.7, 138.2, 136.9,11224.3, 114.7, 114.5, 102.6.

2-(3-chlorophenyl)-3,7-dihydr oxy-4H-chromen-4-one AK C-3: Yellow solid (66%), Mp: 206-208C.MS: m/z 334
[M+1]"; analytical Calculated for §HsBrO,: C, 54.08; H, 2.72; Br, 23.99; Found C, 54.01;2:82; Br, 24.10 %.
'H-NMR (400 MHz, DMSO-¢) § 6.65 (2H, m, H-8,6), 7.397.41 (2H, m, H-4',5"), 7.47 (1H, d, H-6"), 7.70 (1M,
H-2'), 7.74 (1H, d, H-5), 9.43 (1H, s, OH-3) an®9.(1H, s, OH-7}*C-NMR (400 MHz, DMSO-¢) 5172.2,161.5,
157.5, 147.7,137.1, 133.2, 133.0, 129.6, 129.8,8228.1, 127.2, 114.5, 114.7, 102.6.

2-(4-bromophenyl)-3,7-dihydr oxy-4H-chr omen-4-one AK C-4: Yellow solid (68%), Mp: 213-21%.MS: m/z 334
[M+1]"; analytical Calculated for HsBrO,: C, 54.08; H, 2.72; Br, 23.99; Found C, 53.98;2:85; Br, 24.05 %.
'H-NMR (400 MHz, DMSO-g) 56.67~6.68 (2H, m, H-8,6), 7.437.45 (2H, m, H-2,6"), 7.58 (2H, d, H-3,5"), 7.67
(1H, d, H-5), 9.46 (1H, s, OH-3) and 9.83 (1H, $-0). *C-NMR (400 MHz, DMSO-¢) § 172.2, 161.5, 157.5,
146.7, 136.5, 131.7, 129.7, 128.0, 125.9, 114.2,5,102.6.

2-(3-bromophenyl)-3,7-dihydr oxy-4H-chromen-4-one AKC-5: Yellow solid (62%), Mp: 211-21°€. MS: m/z
273 [M+1]; analytical Calculated for gHsFO,: C, 66.18; H, 3.33; F, 6.98; Found C, 66.11; M43F, 6.93 % H-
NMR (400 MHz, DMSO-¢) 6.53 (1H, s, H-8), 6.56 (1H, d, J= 8.4 Hz, H-BB1 (1H, t, H-5"), 7.45 (1H,d, J = 7.6
Hz, H-6), 7.62-7.65 (2H, m, H-4'5), 7.79 (1H, s, H-2"), 9.47 (1kl, OH-3) and 9.76 (1H, s, OH-7fC-NMR
(400 MHz, DMSO-¢) 6 172.2, 161.5, 157.5, 147.7, 137.1, 132.6, 1332,2, 128.1, 127.5, 123.7, 114.7, 102.6.

Table 1. Synthesized 7-hydr oxyflavonols®

Entry Aldehydes THF Yield (%) Reaction time
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9 y cl O | 56 3h
o OH
N=—
10 7\ / 65 4h

@ Experimental conditions: (i) NaOH (solid), MeOH, reflux; (ii) NaOH (0.5 N),
30 % H,0,. All AKC-1 to 10 werefiltered after the crude product was poured into ice-water and acidified with dil.HCI.

CONCLUSION

A rapid and convenient synthetic method has beermldped as compare to the previously reported nastho
Numerous substituted 7-hydroxyflavonols derivativaa be made with this efficient method. This mdthoovides
the higher yield with no side product formationcomparative less reaction time and resulted 7-hgydiavonols
can be easily isolated by simple filtration frone tteaction mixture with high purity. Thus, presedbmethod for
the syntheses of 7-hydroxyflavonols will be benefithan former reported synthetic methods.
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